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English Abstract

Cracks in rocks provide key information for understanding deformation and
external forces. In fault zones, such cracks accumulate to form damage zones, and
their spatial distribution can inform evaluations of permeability. Quartz lacks
cleavage and is less prone to fractures along crystallographically weak directions,
making intragranular cracks effective indicators that directly record external
stress. This study develops an automated method to extract intragranular cracks in
quartz from sandstone thin-section images obtained by SEM and polarizing
microscopy. Images were first registered using an affine transformation, and quartz
regions were segmented with Trainable Weka Segmentation. Grain boundaries
were detected from cross-polarized images captured at multiple orientation angles,
and intragranular cracks were isolated by subtracting grain-boundary edges from
edge-detection results. Among four edge-detection methods tested, the Canny
operator combined with morphological closing provided the most continuous traces
and was adopted. Shape filtering further reduced circular noise, enhancing the
identification and continuity of major cracks. Some fine cracks remained
undetected, likely due to image characteristics, which will be examined in future
work.
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